ABSTRACT (KR1999-0088080) 



To provide a liquid crystal display apparatus with a wide seeing angle. The 
liquid crystal display apparatus of the present invention comprises a substrate 
with pixel electrodes, another substrate with a common electrode, and liquid 
crystal molecules between the substrates. Apertures are formed to divide each 
of the pixel electrodes into pieces for generating oblique electric fields to 
divide an orientation of the liquid crystal molecules. The divided pieces of the 
pixel electrodes are connected electrically through insulating layers at an 
electrode wiring portion. The control electrode for each of said pixel electrodes 
for controlling the orientation is placed between a boundary of the insulating 
layers. 
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te 3?-3l'a§)S 5>= 33 HAI 9X1 21 a& HAI 21 3H20II SB 3J0ICI. 

S2H¥EI, OlOIUSa SSi 0l»ga »8 3331, ^3 HHtf38 OIBB 4*3 BHSftia 33 HAI 3X131 3HB*a2 £12, 0|B)tt EfgJ2l 3X1 

t. atisioi 2S^ smao. 

°4! E1E1S, %| £|9 AIAIS 4*3 BHS3S OlgSlte £ 52| (a)te 3 SS£. £ 52) (b)te 3 A-A'-BBEOIO. 7311 3IB(5 

o) 3oil 3iois*!(5i)oi §332, oiss sen 3))oim gaofoi §3aoi ao. 3iioisa(5im, asa 8!¥oii w\m. a^(52)e sfea. oi 

oolite BI3§ AIE|B(a-SlW2S 0|^O)X|te B5 S» 23(SC 23 : 53)01, 30OIS 23(52)3 3^8 SjftttE*. 3 §if°£ S!3aCH 
aO SC 23(53)0||fc. S£80l £832. 3II0IS 23(52)21 SJH ^13 EgHX|SEI(Thin Film Transistor : TFT)« S3S12 aa. 0|SS 
SOI SB 123(54)01 gaga, SB 323(54) 30llfe. HO (indium tin oxide)S Ol^OIXIfe as 23(55)01 ISSa, §2t 3233(54) 
Oil 3H-"?B a§!S i§ S5H SC 23(53)011 3^301 ad. BBE (b)OIIAHfe 0I6HS ?|5H, BEH 01 BBOUfc Stfe 2! 3 SB 501 35.12 MO. 
01 SHOllfc »aiOIOIEM2£ 0l¥O1Xlte 4=3 BHSF3(56)0| S330H 21P-. 4»3 BHSf3(56)0Hte. £IS *H£I31 ttAISOl SO. #B323( 
54)S 2§25 SO) 5512 SB SS33 gSMfe. HI OIBB (57)01 SlCf. aiOI&2(57)S TFT2I ii S ^ Oil 3^32. 3J0|S 23(52)01 S 

sue trlloii sc 23(53) as as 23(55)011 2s» iaea. c-noiaa(57)s, sfi 23(55) saisfot §332 aa. 

ail 3|B(50)0II BHxia *||2 3|B(60)0llte, ITO §2§ 0|¥0iXlfe §S 23(61)01 34=3 as 23(55)S gCH 1(3301 aa. 5 

S 23(61) 30|lte, m 3|B(50)SfJ& S81& 4»3 BHSf3(62)0| gXIS2. EHS XHEP1 4!A|30I aa. 

oia an 3iB(5o) « «2 3iB(60) /wont. 33(70)01 «ej32, ai 23(55)21 s§ 23(60 aioioii ei3ia a bob asn §3S an a 
eoo tfta 33 Bxia »s q hhsoi aiojaa. dib(so) » ai2 ^iBteojsi smoiib. sAiohxi as hbboi. a^i siaAi^ uh xi 
go! ala! ois bsbmoi* sawt sia ess, =i hai si^qiq as uh»oii ^loiei ojj S ( 7 o)s grne aoi s^soh. bs^ 
s m ois a. 

™«(70)S 010IW^2| SSi O|»0« ^2 2i2. 3 2311 0»OI CHSH ^EiXIE^ HHSfSte Sli 3>2 SiCf. ^3 BH»Sf(56, 62)S, ?!<§( 




sfi 23(55)0117^^21' a'eta ejPHrssw'LCD2i hais sbd. 3. 33(55501 saaoi at §30.1 m±?i ao. 

niu cn« a> 81^ a3(55)»|£ia B3 K SC 33(53)21 TFTS a«Sh2 2ife S30i|fe, £A|S1X| StS x1««a S3 DHS3^^ 3 

iao . a&Mom HOQ/ssaisuii »«Ai9it as 3§ 33°s awaoi aio. 

moiAi ?«=(53)a M ifOii chsh aasD urn aoi. Lcot, &± 23(55)^ s§ a3(6D Atoioo aas awa, wpioii a« 
I \t a'M aa -ad ?SSw*mmk$SSu. vss. aa« aaa^ o^pi neon. ^ 23011 sen ej^isia oi*et 2s?j 

5 • »=fsa?-'«^ Hi "aif°a oi^onxife as s^(sc)2(58)oi aasa. sc 23(53)aa si ¥sohah as s^s ssot 
-1 3x ( a=Ss 5'aSii r»a%*" a? cSm, sc 23(53)011 aitfsfe s^(58a)oi bti iaa2. sc 23(53)aa m an 
S'n Tofrf |x Is* w tfoSa ^loUaa g^i ass e eon eaibd. as a3(55)a s§ 23(61)011 *i*a °4S(7o)oii a 
J a ,SfcVn 1c SSmi ?SS!m**mi**±tt s^oi xoi- 23(52)^ ^ tfts ssh h .oi^( 5 7>oii 9 **oi si 
□-. as 23(55)a 2sie ^xisfe a oi 011 ah. as sas, S *0| so. 

*.» UH5f* LCD3-E 8ma 4>3 XH2JH ^AlSfXI S2, ^£ eijsa BHSf SfSS HlOISfe HHSf MO\ 4>8* »fc |> 

» HiSS LCoSlO « S3 iS«W«5»M. UH* »»• 10H6te. bHSf »ICHSS ^3 HH»« U»3J :ifl« LSfJ . £ 72 J ( 
niw» HHS mm LCDS ?51 UEHJlfc 89£. £ 7a (b)te 2 A-A' SHEOia. £ 5a LCDfe. 11 3|B(50) TFT» 

SSh- % 521 wiS m as 23^5)oi SSacn aa, V»ieo)a saioh oj<s(70)a hssi2. 3 a^o« bssoi saacn 

63)g, WIS IB EAIS bia »0I r Yj a S»» 4fS1 BCHS 3>fe, 23 VXHa S30IO. 

oi caoa S x a=( 55 )31 S§ 23(61 )A10I0II 2BS B^SfB, 2311(64. 65)^h SS32, 33 SW59)fe SAfBW. a Ul 23(55)3 B 

2t?ri- li'^i- Sa aSSstoaia g» 23(6D^e »« uisssi pis s^oi aa. ojs^ns. bh& aiois(63)a e^£ 2 

, HEIBS30II OJSXI 812 as 23(55)3 LH^ HHSf HI0HS(63)S S«fl 

tr 8l HU « flni»[f»i x.sioilAl^ ^« 23(61)01 ¥IH0l°S 22f 2131011 a8HA|£ 231131 SSBXI 92. 3§ tSXIte *3| BHSf « 91, ^ 

as Aiot3§ as 4= aa. - 
sb atya ^aisixi as 4^3 BHSfsa lcd^. aa ^aPiAioii HAiat £S §3 swoihs, b=ai e3 oH-3Sfe 12^2, 
oiais sasixi as as. 011s sa 3339-317169^011 3i»tacH aa. 
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£88 B12 &iJ2| LC02I QB 0II0ICK 01 OOOIIAIfc. aoia«(59)S. BH» 3018(63)00 SSWOI HQ. 01019^(59)* Wttfc 

S8 8l9ffi tilaS i^±l8m, Sfi bH8 H0IS(63) 813 e^SS £71 bH8S SX|6|E£. fig) ei^hAI 0J|£ S!§ ¥J»8|X| SfteCh 01 OjCOB. 

2j2|o| g^oii/H ssi ¥»§oi goua, ai ssi si ¥3isoi aai sway. 3suai, oisa ga»« gsessw. fassi xi8is &xi5i 

te 3J0IQ. aCI XIAIISJiJflte, ^SS 10-337840011 UIXHHOI SICK 

312 ElgJ q bHSatOII fl B di £AI8|X| 8fS &gJ2| 4*3 bHgg LCDOII QloHAIte, S*!S2J HHSf »M HlOlolte 4-BS, UHtt SIOIS(63)0» St 
S|fe a 01 OILia, e«g (70)011 B8|te 4-3 bH 8^(56, 62)011 SAI¥» SXISIte §8HE iU. 01 3! Oil CHSHAHfe, ^3 S 6-1 04044011 7IXHSJO) 
SICK 



01 01^27} Site :>l£3 

oia aoi. as ssf(so a^(53)a aon/dfe sc aoi gxiaoi 91a. seas, ai a^(55)o« asm sss 4= sue^, isa a 
gfoi spisd. 

3 a di sc a oil ei^s a a 011 my. asAioia °»§oi ha|o|3, asAioia °«soi ^awE* oi^chsq. &£?a. ohh^iss 

X|Llxi'&te 43 bHgg ICDOIIAHte. aSAIOIOIIAH ¥2l6lte S!S 363X1 $22S, *8| HAISf OH Oil SSySSa X|8|€, HAI S 

SOI X|8|8lte SHI 21 &21Q. 

E*f aSAIOIOIIAI ^SSIfe 2M§ SXIte. bH8 SICHSXI 32S§, UH8 (1*801 JIXI^OU. mO\Q. 2J3I0ICI, bHS SJ80I ci=ck 

4 S' Nil 8^(56. 62)011 as MBJfi ^AlolXI SfS LCDfc. 2H§I2| bH8 gfg« H«0|S|te SOI 2fS|2£. S43SI a^SI£!2S?EI. as 

uoiiai si a^2i a&oii sua ?§at ^sa am &801. asAi-oia ajstm coy ssaxi, hai asoi xisi&y. 

3EHAI e BSS, S§i! CHSS|S» XIUXI 8fe ESh 4=3 UH 8^011 3gJ *)EIS UAIShXI SS 4=3 HH88 LCD0IIAI, aSA|0|2| SJ2I ¥S 
01 2i.a. HAI SSOI fea LCDS HISSIte 3dS ==I3ES sa. 

s nag aui sn2oPi sish SoHa 3!°sai. eiigg ?goite as oi^aoi s§s£s gas ^21 as a^, g?i s-s a^ 
oi, xnj*.os s^a ^^2i £2E si? a^. a»»si ^^21 m± a^oii a*i assioi as sir a^^ chssioi as sifs sasi 

J £ xa» d sj^ a = S g0 | g^S AM bH8 fllWBtOI SSS SI1 3|B», »I1 3IB0fl CH88H1. ^4=21 B^OII CHSSfe SI 

a^oi gsa si2 an » »I2 ^isaioioii asa oiom^2i gas oiaaa stfe e>isa ?ui» hai sxioh/h. 4=2! »« wot 

a} Sibil. a|9S| bH8 Sf8S XllOlolfe bH8 38101 4*BS ?UI8t2. S£ §ga2| a^AJOIOII *IX|o|fe 2!|S A|O|0||fe. MS SUtiife 

a^i^jWi saa Easts 4=5! bH89 hai sxioick 

UH8 aiOi 4&8. bH8 SIOIS SEfe bH8 HI 01 3AI¥0m. 

a». sstisi a^Aioioii ^ixioife aaja, ^saioioii ?ixi8fe sa^a, as s» s^oi ssamwxi assioi gaaa sta. 
E9i H s SS f a=o, ^^Atoisixi assit vsa. sb ^?i as egf a^oi s^a as a^oii eissife m± a^°s asaa. 
ae. aasss eissife ^4=21 #?i as s§ a^oii a^i^ss s^a oioiaas xmn. as suf a^2i sisaioijjixi a&at ¥ 
as! oioiiaafe sssixi stta. 

Sd *2i » 1 pie so) ««.-5oTs*!(5i)oi saaa. 3 jiois a^( 52 )a sc a^d)oi. tfts sasis ao. » 

JUjSToi mm sc a=(i)i a-isoi ao 01 flout. #£10101- 12s oi^oixife 4=^ n»^(56)oi ssaoi aci. oioi&a 

52ii 5r« • ^» mbwSoi Sagw aS a^(6i)oiifc, atssi uv» aoi«b wer aiois(63>oi saaoi aa. 01s an 
5ISSofw nw^)m£.lm°k Imimim ^ °4§(7o)oi saa^. m± wsm si aw) aio.^i aw a 
gfoy 216H gas asi asoii toy bflsoi aiotaw. ? 
as a^(55) uoflb. wig »b 3i§°s oi^oixife sca(2)oi isaa. sc a^d)a »w as s^s sasis. as a^(ss)au asi 

B ggo|3 HQ. 

sai2i LCDaa g »oit. sc aRd)oi asAiois asaoi sjfe sca(2)g ate, s?i¥da)§ ?>te aoia. 

o r N = m2l ^i-da)^ asAioi2i sca(2)oi Egsite ss-s as^. ejasite asa as a^(55) b^wxi aaaoi ac-. rnwn 
fS* «rJ fei at SflouS aloiii EATa tiia soi sca(2)aciE Ba. oi^s ?>2 se^ aaeo. as. ejasite as 
o 5=ma B«a5fe oia b« sc aSi)a a*asa«. sca(2)oi °j!S(7o)oii ssixi a°H£. «3iAi¥a *«« 
i a/teTsc alS »&5SS ai »m5 iioia *aa awa loiy wi w. m. sc a^(i)oi asAio„ix, ass 

sc a^(i)j» sca(2)oi gssite aaoi goisiss. as §&m aa 3311 a 4= HQ. 
sb. oa sc a^a 0ioiya(57)oi am. 3 aste as as:i an. o^ai. sc a^a a?i¥da)fe. 0ioiya(57) dis oiBHate 

as- a* xi as 3101 iCI. 
)oi aiD. 
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E 38 S ttSSI 13 ^ Al Oil S £AI© EHOICh ggAIOflte. W» SI0HS(63)S D^A) EflOIBti(59)0| dHXISCH Site MOIO. S^A|0!|0||AH 
2| SC g34S. TFTB Site Sfi!(4a)j». 25 SifS Saslte 33(4b)8 X|L|2. 25 gifg gasite 9^(4b)a. ^S0| GIIOIEI 

a(59)3f ^i^°S SSS^I gaaCH sua. IS, SC 258. ggfS gasite g3(5a)S X|L|3, 25 ISI Sasite S2?(5a)a, 

ejsoi-te assixi asgoi am. njaiAH, sc a^tw, sca(5)oi gasite a2 sirs, eiasite asoiiE esgoi ao. oioy ma. a 

5 ggf2| H3S SSSI SfSg 4» SlU. 25 gifS 33)1 & 4» 5SIQ. 

eefloiloiiAite. sca(58)« g» «t3»« *ra w\ m sc a(58)2i asAioisj a^s, e :w« s ia?f sixib. s ^aioiisi s 

ca(5)S. SC S^(4)«l 2|SH XHI3CH Sl°°£. aSAIOISI 9^0||/d SJII §330) 5UOIE 9fS»0l {JPIXI &teCh 0| CHI DJB*. a£AI0|£ 

asstfe'ss gus gas 4 ssw a aoici. 

£ 4te S ttSS UHS BICH 3AI¥S 3*te LCD01I SjgS «|0|2. E 4S| (a)te. IBS, E 421 (b)te 3 A-A' B2E0ICI. #SHS| LCDS* § 

si& ^aoii cHSHAite ssiet esi sot. ass £SB*&a. s 61 ai oil si api aAioiisisi xioite, ai a^(e)si b¥pi §:>isi3. 331s a 

te bHSf MOfBKWfe. UH8 10) SAI¥(7a, 7bpl gasiOi Site §0|Cf. HHS MICH SAI¥(7a)01l SI OH, a|9 SXISI SPI UHSfS. £3 

£ 3IS3 bHSf 101 SAf¥(7b)0|| S|8H ES »AH3 3ISO. Si SS2| 2»§ SXIte, SAI¥ 4^SS| °!<S £ IS ¥ El SI S3KHI ID 

a as! bpiaioiie mm »boi skhso. e aAionoiiAHE. an aAiogst soi sc s»(8)e. asAiois B&site scaom as sua. 
oiass a#s urn uoi agj xibib 61aisixi as 4»*! hh&^s ate 4*3 aHSfs lcdoiiai, asAiois Bssite sc as aw, sc 

S Sg&2SW aSAIO|0||A|2! 2«§S| ?Si aXllf 4= 2i2, 0I3S0I S210I £|0| ^Dlte ^gSI HHS°| SBS »X|» 4= SICK »3| 61 A| 

oiioiiAlte mm xjich 4B°i oiisai. mm «oi»(63)« ate am 21101 sai¥S i^te af^si lcdb ouaiskji assftxi^, a ifss 
01 3 oil eisEite aoi oiuei, ails 6iAi£ixi as '4>«i «i»^«.at 4^5! wsa lcdoib. »&is a^ssta «aw 

assi 

oiaoilAi asa aia aoi. e wboi as s^asi s^moioii ?ixiste s^^, siiSAtoiwite. as siaafe apices ssa 
E^efs yo HS as s^aoii cm ^Pite a^Pf saetoii sish »«£|2. aiaoii sxi a°2S, asAhoisi °!<soi ?^axi an. sfs 
Afoiojj flsoi uau?iu, as lhsi °!<ssi mm gftrss s^asoi wxite sioi aa. aaAi, hai §aoi ^a 4»s) hhsoi d^s sai s 
xi s as 4 sia. 

a» 8?» 4oii 3ixHe waoii a?i Ea^s. as a^si groins, ana xwm aa ^^3, set asMoioi! ?ixisi 
te as s^aa as a^E, as sgfsi sj¥s/h ^ifespi rasoii. as gas a^i s 4- sia. 

s» 5011 3ixHa bsoii oj=a. as saas m^mte as §g a^si gj¥^s.- a?i as a^oi g^a as a^wi eia 
shte s^s a^°£ assiHs. as suaoi eijsa 21a ssfxi asss, sai 21 aa afasha. ; 

e&, s^s 6011 3ixaa bsoii ea, as gsas ate as gs a^si si¥sa. aoisaat sasm a°ss, as §if a^a 
aioibaoi e^sfte as ^xim 4> sia. 

(57) S?2| Hfl 

!a| ^ste as or3(h sii£§ saa ^421 as a=t, a?i as a^oii api^ss w a^a ^4-21 as g a a ^. a»» 
9 l £r£ atoir a» i aaaoi a?i as gu a^a aswoi as gas uasfe as gaa, si a^i as a^g se^ s 
as mi 4=^1 mm mowo\ saa an ?ieh 

a?'i xiti 3IB0I cHgfs>3, ^4^21 as a^oii oisfshte ss a^oi gaa »I2 210. se 

a?i J0i'a"W2 3IBajoioi s§a otoiussi sat oi^as 5>te ?bi» ^a hai sxichi siohah, 

a?i 9iia2i aHs? anfs hio)sh= uhs «ich 4-&a ^uisfs. 

a?i as gsasi asMoion ?ixi6ite s^a a?i aiSMoioiite, a^i as g^aaite api^sss §sa Easts ate as ^a°s si 

te 4=S! UHSfS e«S HAI SXI. 

S¥&2. s 

sii^bn suoiAi, ? 
a^i mm mo\ 4-aa. a?i i§ 2^21 a?i as a^ ^^011 mssfe s^oii. «i s§ a^s oi^oixite war moiss ate 

3JS i?S2£ Site 4«=! UH&S e-jS HAI Sxl. 
S¥&3. 

m 1&011 sioiAi, 

a^i sn §J xdi2 dib a^on a?i enaa a^stte ^ mm xnoiate a ^uisi3, 

a* wis moi =49s. a?i 11 Ete *z DiBoii saa 4^^ mm mmm. tto\ ais^si a^ hsoi «?i e& »s<a<» oi^oixite mm 

H | 0| SAI¥S 3>te 38 §925 Site 4=*! UHSfS HAI §». 
S¥»4. 

sim mxi si3S s «]= e soil sioiai, 
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A^j ^g^oj »-fcAK)|«| flXISlfc S3 a #D\ ™ SAM Oil ?i£|8fe £PI g|£ 2^01 ®±k\0\7)\I\ &&o\Q\ aaflte 

Sfe 4>3 UHSFS e«9 HAI 9X1. 

3^9 5. 

39149011 aoiAI. 

mj\ y 5 ^ = oj s^AhOWXi QSSFfe Eft £5 2^01 #P| ^4: S^«l 2^2S 29Sfc 

3e 5fe 4 s *! bHSS ^9 HAI 9X1. 

3^9 6. 

6Pi iiis s^si sdb^oinxi ass* ¥^^. 4Pi aoiaaat sawxi &s ^g^s ^3 uss ^9 hai 3x1. 

ES 
EH 1 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



uj. faded text or drawing 
□"blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 



m LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ___ 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 





